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(54) Electronic apparatus 

(57) Disclosed is an electronic system comprising 
an image pickup unit 1 , a computer 2, and communica- 
tion terminals for connecting the unit and the computer, 
such as infrared communication ports 6. 10 and a card 


slot 8, wherein the necessary image data are allowed to 
produced from the unit 1 and applied to the computer, 
and the necessary communication therebetween is au- 
tomatically implemented. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an electronic appa- 
ratus for obtaining pickup image data utilizing an innage 
pickup unit and a computer connected thereto. 

In an image pickup system for recording an image 
by means of an image pickup unit, and transferring such 
a recorded image to a computer equipped with a display 
device to utilize the image, the pickup unit therein has 
only a small amount of memory capacity. Therefore, 
every time image pickup of a predetermined frames of 
images is performed, it is necessary to transfer the re- 
corded image to a computer having a larger memory ca- 
pacity. 

In order to appreciate a photographed image, or 
perform other processings using a conventional image 
pickup system, the following operation was performed: 

(1) First, the picture image is transferred by a data 
transfer device. The user selects a transfer device 
to transfer the images by use of particular data com- 
munication software. There are several communi- 
cation methods such as utilizing a memory card, a 
serial communication cable, and an infrared com- 
munication port. 

(2) Next, using an image processing software or an 
image summarized list, the image processing or im- 
age appreciation is performed. 

There have been, however, several disadvantages 
in the conventional methods. 

It is necessary for the user of the system, comparing 
the communication means included in the image pickup 
unit and the computer, to select an appropriate transfer 
method having the fastest image transfer rate, and also 
to utilize a communication software suitable for the com- 
munication. 

In most cases, the user needed an excessive time 
consumption for data transfer operation, in spite of his 
purposes of image processing and appreciation. 

Also recently, in parallel with the small-sized of the 
computers, even a computer of hand-held type has 
been developed. However, in comparison with the desk- 
top computer, a small-sized computer is restricted in the 
size of its recording medium, and therefore it is equipped 
with a card slot into which a PC said (PCHCIA/JEIDA) 
can be directly inserted, instead of a floppy disk drive. 
In most cases, the card slot is formed so that a FAX card 
or the like can be inserted therein so as to comply with 
various applications. Also recently, in Laid-open patent 
publication No.7-121147, it is disclosed a card-type im- 
age pickup system capable of taking an image utilizing 
a camera head installed on the end of the card, as 
shown in FIG. 16. 

As shown in FIG. 16, the card-type image pickup 
system comprises a signal processing unit "a", a card 



connecter "b" mounted on one end of the unit "a", a sup- 
port "c" mounted on the other end of the unit "a", and a 
camera head "d" rotatably supported on the support "cV 

This pickup system is constructed so that it relies 
5 on the power source, CPU and memory associated with 
the computer, thereby being small-sized and of low cost. 

The above-mentioned small-sized personal com- 
puter is one of those such as a sub-note or palm top 
personal computer, which is generally limited in its mem- 
10 ory capacity, thereby only a less number of recording 
cards can be installed. In addition, since the program for 
operating such a card-type image pickup system is also 
stored in the computer, the program should be newly 
loaded, unless a specific personal conmputer is availa- 
^5 ble. Also, if the number of slots for receiving the cards 
is not sufficient, each of a plurality of cards should be 
frequently replaced. 

In order to record as many images as possible, nor- 
mally the obtained image is compressed and recorded 
20 in a recording medium. 

Namely, an obtained and digitally converted image 
signal is tentatively stored in a recording medium. Sub- 
sequently, the converted digital signal is derived from 
the recording medium and compressed by means of a 
25 particular circuit for compression, when such a circuit is 
specifically installed in the pickup system, and thereafter 
the compressed digital signal is again stored in the me- 
dium. 

In most conventional cases, however, a great deal 

30 of time was required for compression of the inage singal. 
Particularly, a long time for compression was required, 
in those cases that no specifical circuit is provided, that 
the ability of the CPU was not sufficient, or that the ob- 
tained image was of large sized. As a result of such elon- 

35 gated time for compression, the time period until the 
subsequent image pickup was again enabled was ac- 
cordingly increased, and the user was often likely to lose 
his shutter chance. 

In order to overcome the above disadvantage, an 

40 object of the present invention in a first aspect is to pro- 
vide an image pickup system capable of implementing 
communication necessary between the pickup unit and 
the computer without having the user conscious of the 
data transfer operation. 

45 Other independent aspects provide an electronic 
system powered by an external power source and pro- 
ducing image information to an external device, capable 
of being supplied with a sufficient memory capacity for 
the image information obtained by the image pickup 

50 unit. 

Other aspects provide an electronic system includ- 
ing a card-shaped electronic device for enabling utiliza- 
tion of a large number of electronic instruments. 

Other aspects provide a card-shaped electronic de- 
55 vice which is connected an external device to enable the 
operation of such a device, capable of increasing the 
use of video apparatus such as a system video camera 
and a recording/ reproducing apparatus, and reducing- 
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ing complexity of handling thereof, thereby to provide a 
video camera and recording/ reproducing apparatus im- 
proved in their information transfer capability 

Yet other aspects aim to provide an improvement in 
the process of image compression, in such a manner 
that the compression is performed in the period during 
which no image pickup operation takes place, such as 
when the main switch remains off by the user, or when 
determined there is no turn-on by the user for a prede- 
termined period of time, thereby to reduce the time in- 
terval until the time when pickup of the next inage is 
again enabled to start. 

The invention may provide the process necessary 
for responding to the standby indication for image pick- 
up such as turn-on of the switch by the user during the 
period of image compression. 

The invention may f u rther provide means for inform- 
ing each amount of uncompressed and compressed 
digital image signals to the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which: 

FIG. 1 is a perspective view of an embodiment of the 
invention; 

FIG. 2 is a block diagram of an image pickup unit of 
an embodiment; 

FIG. 3 is a block diagram of a computer of an em- 
bodiment; 

FIG. 4 is an illustrative view of a displayed screen; 
FIG.5 is an illustrative view of another displayed 
screen; 

FIG. 6 is a flow chart of an embodiment; 
FIG. 7 is an illustrative view of memory maps; 
FIG. 8 is an illustrative view of still another displayed 
screen; 

FIG. 9 is a perspective view of an embodiment of an 
image pickup unit according to the invention; 
FIG. 10 Is a block diagram of a system including an 
image pickup unit and a computer according to an 
embodiment; 

FIG. 11 is a sectional view of an image pickup unit 
connected to a computer: 

FIG. 12 is a block diagram of a system including an 
image pickup unit and a computer according to an 
embodiment; 

FIG. 13 is a sectional view of an image pickup unit 
in FIG. 12 connected to a computer; 
FIG. 14 is a sectional view of an image pickup unit 
connected to a computer according to another em- 
bodiment; 

FIG. 1 5 is a side sectional view of the system shown 
in FIG. 14; 

FIG. 16 is a perspective view of a prior art card-type 
image pick up system; 



FIG. 17 is a block diagram of an embodiment of the 
invention; 

FIG. 18 is a flow chart of the sequence of compres- 
sion operlion for a picture inage; 
FIG. 19 is an illustrative view of displayed figures 
representing each amount of recorded images; and 
FIG. 20 is a flow chart of the sequence of image 
compression operlion according to another embod- 
iment. 

DETAILED DESCRIPTION OF THE EXEMPLARY 
EMBODIiVIENTS 



An Embodiment of the invention is described with 
75 reference to FIGS.1 to 8. 

Image Pickup System 

FIG.1 shows a summary view of an image pickup 
20 unit 1 and a computer 2. 

The system comprises an image pickup unit 1 and 
a computer 2, 

The pickup unit 1 includes a lens 3, a card socket 4 
capable of being enclosed within a main body, a serial 
2S communication terminal 5, an infrared communication 
port 6, and a release button 7, and is capable of record- 
ing a predetermined frames of obtained images in a 
memory equipped therein. 

The computer 2 includes a card slot 8, a serial com- 
30 munication terminal 9, an infrared communication port 
10, an input device 11 , and a display screen 12. 

When an operator of the system wishes to recong- 
nize an obtained image, or to store the image data ex- 
isting in the memory of pickup unit 1 into the memory 
3S device of computer 2, it is necessary to transfer the data 
from the memory of unit 1 to the computer 2. 

When the card socket 4 is inserted into card slot 8, 
the computer 2 is enabled to recognize the pickup unit 
1 as a memory card. A recognition data (tupple) neces- 
40 sary for such recognition is stored in the memory of the 
pickup unit 1 . 

It is also possible, without using a card, but using 
either the serial communication terminal 9. or infrared 
communication port 10. to implement transmission of 
-^5 data. Instead of the card socket 4 of the unit 1 , another 
card-type device may be also inserted into the card slot 
8. 



50 



Image Pick-up Unit 



FIG. 2 shows a block diagram of the image pickup 
unit, and the operation thereof is also described as fol- 
lows. 

A user of the pickup unit actuates the release button 
55 device 7 to conduct an image pickup operation, and a 
CPU unit (1) 14 transmits an instruction to a timing gen- 
erator (TG) 1 5, which supplies a control signal to a CCD 
unit 1 6. an A/D converter 1 7 and a digital signal process- 
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ing unit (DSP) 18. In response to the control signal, one 
frame of an image is recorded in a memory (1)19. which 
is formed of a DRAM having a capacity for storing one 
frame of an image. After an inage has been stored in 
memory (1), the CPU unit (1) compresses the image 
stored in nemory (1), and the compressed image is 
stored in the memory (2), which is a flash memory ca- 
pable of storing image data corresponding to about 50 
images. The image data thus stored are permanently 
maintained even the power is disconnected. 

The image pickup unit 1 includes a card socket de- 
vice 4, an infrared communication port (1) denoted as 
6, and a serial communication terminal (1) as 5, any of 
which serves as data transfer means. The card socket 
4 can be directly inserted in a card slot 8, and is recong- 
nized by the computer having such a card soket as the 
card memory card. The image pickup unit 1 can utilize 
any of the three divices mentioned above as a data 
transfer means. 

Computer 

FIG. 3 is a block diagram of the computer 2 for the 
image pickup system. Operation of the computer is de- 
scribed also referring to FiG.3- 

The computer 2 includes a card slot 8, an infrared 
communication port (2) 10, and a serial communication 
terminal 9. Any of the infrared communication port (2) 9 
and serial communication terminal 10 is provided with 
a variable amount of communication rate, and can be 
controlled to have a most suitable communication rate 
according to the device connected thereto. 

When the computer 2 and pickup unit 1 are inter- 
connected to impliment data transfer, either one of these 
communication methods is selected. When not all of the 
above methods is provided in either of both devices, a 
communication method is selected from the already 
available ones. 

When an image data recorded in the pickup unit 1 
is to be transferred to and stored in the computer 2, the 
data is actually stored in a memory (2) 27 or in an aux- 
iliary recording device 23 within the computer 2, wherein 
the memory (3) is of a DRAM and the device 28 is of a 
hard disk having a large capacity. The user of this pickup 
system is allowed to recognize the image data, referring 
the screen of a display device 1 2. Also, in order to op- 
erate the computer 2, the user utilizes the input device 
11. 

All of devices including the card slot 8, infrared com- 
munication port 10, serial communication terminal (2) 9, 
memory (3) 27 and display device 12 are controlled by 
the CPU unit (2) 31. CPU unit (2) is controlled by the 
input device 1 1 , where the control is performed by move- 
ment of the device 11 and actuation of the associated 
push button. 

The pickup unit 1 itself has no image display device. 
In order to allow the user to confirm the recorded image 
data, such data is transferred to the computer 2 associ- 



ated with the display device 1 2, by which the image data 
is confirmed. 

User Interface of the Image Pickup System 

5 

Hereinafter described is how the system operates 
when the user wishes to confirm the recorded inage. 

FIG .4 shows a displayed screen of the diplay device 
12, wherein those displayed include an image icon 
10 showing the auxiliary memory device equipped in the 
computer 2, the image data 33 recorded in the auxiliary 
memory device 28, a displayed window 34 listing the 
entire image data, and scroll arrows 35 and 36 for up- 
wardly and downwardly scrolling the data list within the 
IS display window 34. Further displayed is a pointer 37 
which is movable in accordance with displacement of 
the input device 11. In response to placing the pointer 
37 on either of arrows 35 or 36, and depression of the 
pushbutton of device 1 1 , the image data displayed with- 
in the window 34 is scrolled up and down, where up to 
six frames of image data are displayed at a time. 

The pointer 37 is moved onto the image icon 38 dis- 
played on the screen, and the button is clicked, the times 
of which click is one or two. The method of button oper- 
ation is in advance provided by the user. 

The above operation causes a new display window 
as shown in FIG. 5, wherein also up to six frames of 
image data can be displayed at a time as in the case of 
the window 34, and the displayed image data can be 
scrolled by click on the arrows 40 and 41 . 

FIG. 6 shows the sequence of the operation per- 
formed by the computer 2. 

Card recognition is performed in Step S1. A CPU 
unit 2 in a box 31 in FIG. 3 controls the card slot 8, and 
it is examined as to whether or not a card-type device 
has been inserted into card slot 8. When a card-type 
device is identified, further determined as to whether the 
device is a image pickup unit 1 . The CPU unit (2) man- 
ages the communication between card slot 8 and the 
CPU unit (1) shown as 14 via the card socket 4 shown 
in FIG. 2. CPU unit (1) sends a recognition signal for in- 
dicating the image pickup unit 1 to CPU unit (2). If the 
recognition signal is not sent to CPU (2), the CPU (2) 
determines the card-type unit is not the pickup device. 
When the image pickup unit 1 is correctly identified, the 
maximum speed for enabling communication performed 
between the pickup unit 1 and computer 2 is determined 
and stored. 

In Step 82, the CPU unit (2) examines the state of 
the communication port (2). First, it is examined as to 
whether any device other than the image pickup unit 1 
just utilizes the communication port. Then, the CPU unit 
(2) causes the infrared communication port (2) to trans- 
mit the initiation data for data connection. 

Upon receiving the initiation data by the infrared 
communication port (1), CPU unit (1) causes the com- 
munication port (1) to deliver a recognition signal indi- 
cating the receipt of the initiation data. In addition, the 
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CPU units (1) and (2) utilizes the infrared communica- 
tion ports (1) and (2) to determine the maximum com- 
munication speed, which is stored by CPU unit (2). 

In Step S3, the CPU unit (2) examines the state of 
the communication port of the serial terminals 5 and 9. 
First, whether or not any device other than the image 
pickup unit 1 already utilizes the communication ports. 
Then, the CPU unit (2) causes the serial ccmmunication 
terminal (2) to transmit the initiation data for data con- 
nection. 

Upon receiving the initiation data by the serial com- 
munication terminal (1), CPU unit (1) causes the com- 
munication terminal (1) to deliver a recognition signal 
indicating the receipt of the initiation data. In addition, 
the CPU units (1 ) and (2) utilizes the serial communica- 
tion terminals (1) and (2) to determine the maximum 
communication speed, which is stored by CPU unit (2). 
If the communication terminals (1) and (2) are not con- 
nected together with a cable, it is determined connection 
of the serial terminals is impossible. 

In Step S4, the communication speeds of all com- 
munication methods stored through Steps SI to S3 are 
compared, and a communication method having the 
maximum communication speed is selected. 

In Step S5, utilizing the communication method se- 
lected in Step S4, CPU unit (2) transmits the image data 
stored in the memory (2) of image pickup unit 1 to the 
memory (3) in computer 1. The process thereof is de- 
scribed hereinafter. 

In Step S6. the state of communication is checked 
as follows. In the case that the communication method 
used at present is unusable for some reason, the data 
transmission is suspended and returned to Step SI to 
perform recognition of the communication method in or- 
der to select another communication method. 

In Step S7, whether it is necessary the data to be 
further transferred is determined. If the answer is "no", 
the data transfer is finished. If necessary, the flow is re- 
turned to Step S5. 

DATA TRANSFER 

FIG. 7 shows the memory maps for a memory (2) 
in the unit l and a memory in the computer (2). 

As shown in FIG. 7, in memory (2), the data are se- 
quentially stored from the old to the new, in the manner 
that the image data Al followed by the image data A2 
and so on, starting from the head address ADPAl . The 
memory (3) is enabled to store the image data In the 
amount more than the memory (2), and, by means of an 
address pointer ADPB, the image data existing in the 
memory space including DW (equal to six frames of im- 
ages) are displayed on the screen of the display window 
39 in FIG.5. 

When the image icon 38 shown in FIG.5 is first 
clicked, the image data including the amount of DW 
starting from ADPAl are copied into the memory area 
including the space of DW starting from ADPB1 , where 



the data may be copied either entirely or selectively. In 
parallel thereto, in the display window 39 of FIG.5. the 
image data recorded in the memory space including the 
amount of DW from ADPAl and thereafter shown in FIG. 

5 7 are displayed. 

When the pointer 37 is placed on a window scroll 
arrow 40 in FIG.5 and clicked, the CPU unit (2) causes 
the increase of the address pointer ADPB by the amount 
of DW/2, and the CPU unit (1) causes the address poin- 

10 fer ADPA to increase by the amount of DW/2. And the 
data stored from the address numbered ADPA + DW/2 
and including the amount of DW/2 (i.e. three frames of 
images) is copied into the memory space having the ca- 
pacity of DW/2 starting from the address of numbered 

IS ADPB + DW/2 and thereafter in the memory (3). Any of 
ADPA would not be relocated to the address which is 
positioned above the address ADPAl where the newest 
image data is stored. 

On the other hand, when the pointer 37 is placed 

20 on another scroll arrow 41 in FIG.5 and clicked, the CPU 
unit (2) causes the decrease of the address pointer 
ADPB by the amount of DW/2. and the CPU unit (1) 
causes the address pointer ADPA to decrease by the 
amount of DW/2. And the data stored from the address 

25 numbered ADPA + DW/2 and including the amount of 
DW/2 (i.e. three frames of images) is copied into the 
memory space having the capacity of DW/2 starting 
from the address of numbered ADPB + DW/2 and there- 
after in the memory (3). Any of ADPA would not be re- 

30 located to the address positioned below the memory ad- 
dress ADPAl where the oldest Image data is stored. 

Through the operation above, the image data dis- 
played in the window can be scrolled in the upward or 
downward direction by the amount of three frames of 

35 images. The user is allowed to select and review merely 
the necessary image data without copying the entire da- 
ta stored in the unit (1) to the memory (3). 



40 



DATA STORAGE OPERATION 



The image data stored in the unit (1 ) are transferred 
to the computer (2) through the process in the following 
steps. 

The user selects the image data which are desired 
45 to store in the auxiliary device on the window 39 of FIG. 
8, where the selected data are the image data 42 shown 
in FIG. 8. Then, the pointer 37 is placed on the image 
42, with the button of input device remaining pressed, 
and is moved onto the display window 34, and the button 
50 is released. This operation is hereinafter referred to 
"drag and drop", wherein the CPU unit (2) controls the 
displayed screen as if the image data 42 has actually 
moved into the display window 34. 

As a result, the image data 42 is displayed In the 
55 window 34. The CPU unit (2) causes an image data cor- 
responding to the image data 42 to be copied from the 
memory (3) In FIG. 3 to the auxiliary recording device 28. 
At this time, when the image data in memory (3) is those 
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thinned-out copied from the memory (2), merely such 
selected image data are copied into the auxiliary record- 
ing device 28, and the further selection of the data would 
not be performed. The data having the same content as 
those copied in the device 28 and stored in memory (2) 
or (3) may be erased as necessary. 

As discussed above, the invention provides an im- 
age pickup system by which the necessary communica- 
tion between the image pickup unit and computer is au- 
tomatically implemented, without causing the user to be 
conscious on the data transfer, and also provides a sys- 
tem which is easily operated. 

Another embodiment of the invention is described 
with reference to FIGS,9, 10 and 11. FIG.IO shows the 
entire system of an embodiment including an image 
pickup device and a computer. The entire system com- 
prises a pickup unit la including an optical system and 
signal processing means, a computer 2a, a CPU system 
43 for the computer 2a, an interface (l/F) 44 for inter- 
connecting the pickup unit la and computer 2a, a dis- 
play system 45 for computer 2a, a memory system 46 
for computer 2a, an operating program storage 47 hav- 
ing the content being rewritable for controlling the com- 
puter 2a, a power managing system 48 for computer 2a, 
a battery 49 for the computer 2a, and an external power 
device 50 as the power supply for computer 2a. 

The portion enclosed by the dotted line in FIG. 10 
shows the pick up unit 1a in detail. 

The system also comprises a lens unit 51 including 
a zoom and focus lenses and a stop, and a lens control- 
ler 52 for driving lenses. The system may further include 
an automatic focusing device, an automatic exposure 
unit of well known; and also an automatic vibration pre- 
venting device (for preventing hand vibration). Also, in- 
cluded are a CCD 53 as a pickup unit, an A/D converter 
54, a timing generator(TG) 55, a digital signal process- 
ing device(DSP) 56, a FIFO memory 57, and a control 
unit 58 and also a memory control connected to pickup 
unit la. Further included are an interface 59 for external 
conncetion (camera l/F), a DC/DC converter 60. a card 
interface 61 (a card l/F) for connection, a zoom switch 
62, the output of which is connected to the control unit 
58 to enable the lens control in response to the zoom 
switch 62. In addition, an external memory card 70 is 
formed of a flash memory. 

The image pickup unit la is detachable with the 
computer 2a. Specifically, the interface 44 is provided 
with a card slot, while a part of the pickup unit la has 
the same configuration as the PC card, hence, in the 
connected state, the region of the lens unit 51 is allowed 
to extend over the computer 2a to enable the image 
pickup operation. The pickup unit la can be separate 
from the computer 2a by depression of an eject button 
not shown. 

Next, FIG. 9 shows the specific construction of the 
image pickup unit la. The same part is denoted by the 
same numeral in the blockdiagram. The unit la includes 
a card body (output part) 80 and an image pickup head 



(image pickup part) 90. 

The card body 80 comprises a nnain substrate 81, 
on which a card connecter 86 is mounted, and those 
previously mentioned are mounted, including the A/D 
5 converter 54= timing generator(TG) 55, digital signal 
processing device(DSP) 56, FIFO memory 57, control 
unit 58, DC/DC converter 60, card interface 61 (card 1/ 
F) and a flexible connector 87, In order to prevent noise 
generation, the DC/DC converter 60 is provided with a 

10 shield case from the both sides of the substrate 81 . 

A card frame 82. to which the card connecter 86 is 
connected, supports the main substrate 81, and is 
formed substantially in a frame structure. The frame 82 
is further provided integrally with a frame wall 82a, on 

is the side thereof opposite to the side on which the card 
interface 61 and card connecter 86 are mounted, and 
further a rotational support 82b is vertically mounted on 
the frame wall 82a. On each side of frame wall 82b, re- 
spectively a side beam 82c is attached, and, on the ends 

20 of the side beam 82c, a single transverse rib B2e are 
provided. Also in the rotating support 82a, a communi- 
cation region 82d for receiving a hereinafter mentioned 
flexible substrate 96. 

A pair of metal covers 83 and 84, interposing ther- 
ms ebetween the main substrate and card frame, is secured 
to card frame by way of adhesive or mechanical con- 
nection, and also serves as a shield against noise or the 
like. By the covers 83 and 84 and part of the card frame 
82, the external configuration of the card portion is 

30 formed and is enabled to be received by the card slot of 
computer 2a. 

The card case 85 is affixed to card frame 82 by 
means of screws or the like; on the position correspond- 
ing to the card case 85 of main substrate 81, compara- 

35 tively higher components, such as including the DC/ DC 
converter 60, card interface 61 (card l/F) and flexible 
connector 87, are mounted. On the side surface of the 
card case 85, an opening 85a for receiving the memory 
card 70 is formed. The memory card 70 is inserted from 

40 the opening and connected to the card interface 61 . At 
the opening B5a, also a shutter not shown is provided, 
which Is closed, unless a memory card 70 is installed, 
but is open as soon as the card is inserted. This prevents 
an incident of introducing any dust. 

45 Hereinafter, the image pickup head 90 is described. 
An optical image pickup unit 91 Includes a zoom 
lens 92 and a focus lens 93, which are disposed so as 
to be moved in the direction of the optical axis. Between 
the zoom lens 92 and the focus lens 93, a stop unit 94 

50 is provided. An optical beam transmitted through the 
zoom lens 93, focus lens 93 and stop unit 94 is focused 
at the CCD 53. The pickup unit 91 further includes a 
zoom lens drive moter, a focus lens drive motor, and IG 
meter, and a lens controller 52. The lens unit 51 com- 

55 prising the zoom lens 92, focus lens 93, and stop unit 
94 is operated by means of the lens controller 52. 

A rotatable plate 95, to which the image pickup unit 
91 is mount ed, is resiliently biased by a not illustrated 
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clamp member connected to the support 82a for rotation 
of the above-mentioned card frame 82. and is, therefore, 
rotatably supported on the support 82a for rotation. The 
card frame 82 is provided with an annular groove 95. 
which is engaged with a not illustrated projection formed 
on the surface of card frame 82 facing the rotatable plate 
95, so that the projection slides along the groove 95 ac- 
cording to the rotation, thereby the pickup head 90 can 
rotate by 180 degrees so that the optical axis thereof 
swings for 180 degrees over the range from the horizon- 
tal direction, via the verically upward direction, until the 
axis is oriented to the opposite horizontal direction. 

The flexible substrate 96 serves to transfer the out- 
put of the CCD 53 as well as the drive instructions to be 
supplied to lenses and stop to the main substrate 81, 
and is passed through the communication region 82d of 
the rotating support 82a, and further the end of the sub- 
strate 96 is connected to the flexible connector 87. 

The pickup case, which forms the external housing, 
it provided with an opening coincident with the optical 
axis, and with the zoom switch and focus switch 63 on 
its surface perpendicular to the rotating axis. The state 
of the switch is further transferred to the main body. 

When desired to change the photographic angle, 
such a change is achieved by operating the zoom switch 
62. 

The rotational axis of the pickup head 90. in order 
that the head 90 would not extend below the lower end 
of the card body when rotated, is dimentioned so that 
the end surface opposite to the wall having formed of 
the opening 97a is curved to have a radius not exceed- 
ing the value R, where R is the distance ranging from 
the lower surface of the main bode to the rotaional axis. 

FIG. 1 1 shows a general view in section of the image 
pickup unit la. when connected to the computer 2a, 
wherein the slot 40a enclosed by the dotted line is that 
for receiving a PC card, into which two PC cards of 
TYPE II or a single one of TYPE III can be received. The 
pickup unit la includes the DC/DC converter 60, card 
connecter 61 , and memory card 70, main substrate 81; 
and further included are the side wall 82 of the card 
frame, covers 83 and 84, card case 85, PC card con- 
necter 86, optical pickup unit 91 , and image pickup case 
97. The external profile of the card formed of covers 83 
and 84 corresponds to the card of TYPE II. The memory 
card 70 is inserted into the card connecter 61 along the 
longitudianal direction of main substrate 81 and in par- 
allel therewith, and is partially enclosed within the slot 
40a. 

When the pickup unit la equipped with the memory 
card 70, within which a program (camera utility program) 
for driving the image pickup system is stored, is Inserted 
to the card slot of computer 2a, and such a program is 
started by the computer 2a, then the power Is supplied 
to pickup unit 1a. The object to be photographed is fo- 
cused on the CCD 53 through the lens unit 51 . Respon- 
sive to the timing pulses generated from TG 55, the im- 
age data is obtained by CCD 53 and A/D converter 54, 



and is converted to the digital data. The time interval of 
the timing pulses is controlled by control unit 58. The 
digital data is processed by digital treatment, tentatively 
stored in FIFO memory 57, and, thereafter, the data is 

5 transmitted in the order of having stored, through the 
camera interface 59. On the side of the computer 2a, 
the transmitted images are displayed by means of the 
display device 35. 

In addition, focus control and exposure control are 

10 performed based on the recorded signal. 

In recording the image, upon actuation of a mouse 
or space key, a stationary image information just at the 
time of such actuation or a movable image information 
after the time of the actuation is recorded in the memory 

^5 card. Whether to be recorded in the memory card 70 or 
in the memory system 46 of the computer 2a itself, can 
be selected based on the camera utility program. 

Also, since the memory card 70 is recognized as a 
drive by the computer 2a, it is possible to store any in- 

20 formation other than that relating to the card-type image 
pickup system. 

As described above, according to the embodiment, 
since a memory card can be directly connected to the 
card-type image pickup system, a camera utility pro- 

25 gram is stored in a memory card to enable the operation 
of the card-type pickup system by an arbitrarily selected 
personal computer, thereby the image recording being 
performed without taking consideration of the memory 
capacity of the main system. 

30 Also, the memory card 70 may be reveived in par- 
allel with the card portion, and the entire system can be 
formed with a reduced dimension in height. 

Instead of installing the optical system having a 
zoom or auto-focus functions as described above, also 

3S It is possible to employ those including a single focus, 
manual focus or manual stop, thereby saving the power 
consumption, where neither the lens controller nor the 
signal line therefor is needed, and the flexible substrate 
66 can be minimized to enable the cost reduction. 

40 Hereinafter described is a third embodiment of the 
Invention referring to FIGS. 12 to 13, in which the com- 
puter 2a having one slot TYPE 11 is also compatible. The 
same components are depicted by the same numerals 
as in the second embodiment. 

45 FIG. 1 2 shows the entire system including an Image 
pickup system and a computer, wherein a block diagram 
enclosed by the dotted line shows the image pickup unit 
lb including components 41 to 65. 

A control unit 66 is provided with the functions of 

so control of the memory connected to the pickup unit, and 
also of selection between card interfaces (l/F) #1 64 and 
#2 65. and further includes a buffer for tentatively storing 
the information from the card. 

An external memory card 71 is formed of such as a 

55 flash memory, and numeral 72 is a FAX card. 

FIG. 13 is a sectional view of the pickup unit lb 
which is inserted to the computer 2a. where the compu- 
ter 2a includes the slot 41a enclosed by the dotted line 
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for recerving a PC card, into'which one piece of TYPE II 
card can be inserted. The pickup unit la comprises a 
card l/F (connecter) 64 for receiving a memory card 71 
in the direction perpendicular to the main substrate 81, 
a card l/F (connecter) 65 for receiving a FAX card 72 
also perpendicularly relative to the main substrate 81, 
and a card case 85, formed with an opening 85b on the 
upper surface corresponding to a memory card 81 and 
FAX card 82. The profile formed of covers 83 and 84 is 
configured to correspond to the TYPE II card. 

With the above-described construction, even in the 
case that merely a single card slot for TYPE 11 card is 
provided in the computer, a card-type pickup system is 
enabled to operate with any of the personal computer 
by storing a camera utility program within a memory 
card, and accordingly the image is recorded without be- 
ing concerned it the memory capacity of the main sys- 
tem would be sufficient. Also, since the control unit 66 
can function as the bus selector, the recorded image 
may be tentatively stored in memory 46 of the personal 
computer 2a itself, and the stored information can be 
further transmitted via the FAX card for communication. 
Of cource, not limited in the image information, any in- 
formation stored in the computer can be also transmit- 
ted. Also, as the cards such as menrKDry card 71 are ver- 
tically connected, the pickup unit can be formed without 
increasing the longitudinal dimension thereof. 

Whenever the slot can receive two PC cards of 
TYPE II or one PC card of TYPE III, the memory card 
would not interferthe slot. Hence the advantage is that, 
in the state with a card being connected, any other IC 
card may be also inserted. 

Other than the memory card or FAX card, any other 
card such as a LAN, or IrDA card may be also connect- 
ed. In other words, the third embodiment provides the 
same effect as that a slot has been additionally provid- 
ed. 

Instead of vertically connecting the card, the card 
may be connected in parallel with the card receiving ar- 
ea of the computer, but extending sidewlse from the end 
of the computer. 

Also, instead of the FAX card or the like being con- 
nected to the pickup unit as above, another structure Is 
possible where the pickup unit is connected lo the FAX 
card. 

The fourth embodiment is hereinafter described re- 
ferring to FIGS. 14 and 15, in which the slot provided in 
the computer 2a is configured lo receive the PC card of 
TYPE III, and not for both the PC cards of TYPE II and 
TYPE III. Also, each of the same components are rep- 
resented by the same numeral as in the previous em- 
bodiment. 

FIG. 14 is a summary view of the pickup unit 1c 
which is coupled to the computer 2a, which computer 
2a comprises a slot 42c enclosed by the dotted line re- 
ceiving the PC card, in which two cards of TYPE II or a 
single PC card of TYPE III is inserted. The image pickup 
unit 1c includes a DC/DC converter 73. a memory card 



74, main substrate 71c; and further included are the side 
wall 72c of the card frame, and covers 73c and 74c. The 
profile formed of covers 73c and 74c is configured to 
coincide with the card of TYPE III, and memory cards 

5 71 and 72 are inserted to a card connecter 75 sidewise 
and in parallel with the main substrate 81 . 

FIG. 15 is a section viewed from the side direction 
of FIG. 14, adjacent the memory card 73. An opening 
73a1 for receiving the memory card 73 is formed on the 

10 side wall of the cover 73c, and, adjacent thereto, another 
opening for the memory card 74 is formed. The opening 
73a 1 Is formed with a shutter but not shown, which is 
closed unless the memory card is inserted therein, and 
is open upon insertion thereof to prevent introduction of 

IS dust. 

According to the construction, a number of memory 
cards can be installed to increase the number of images 
to be stored. It Is possible to utilize one card for loading 
the camera utility program, and another for storing the 

20 image data. The cover 73a may be also utilized as a 
shield member for the DC/DC converter 60. As a result, 
the converter 60 Is reduced in its height, and may be 
enclosed within the card receiving area, so that the ex- 
tending portion Is merely the pickup unit, thereby the dl- 

2S mension in the longitudinal direction of the card is re- 
duced. 

The fifth embodiment will be desribed, in which a 
flush memory for storing Is in advance mounted. Al- 
though an image file having a large capacity as provided 

30 In the second to fourth embodiments may not be possi- 
ble, still an image file including several to tens frames 
of images is realized. For example, for the flash memory 
corresponding to 8 M bit, when the image comprising 
the pixels of product of 320 into 240 and compression 

35 according to the jpeg type Is performed under the con- 
dition of a compression ratio of 1/8 and 8 bit for each 
color of RGB. the storing of images in the order of 30 
frames is enabled. Similariy, in the case of moving im- 
ages, the needed time Is 4 seconds, when the frame 

40 rate is 7.5 frames per second. The time can be varied 
depending on the capacity of the mounted flash memo- 
ry, the size of the innage to be recorded, or compression 
ratio, and the rate of compression ratio in the case of 
moving images. The card connecter Is not needed to 

45 enable the small-sized construction. 

The other embodiment is possible, in which, instead 
of connecting the camera head to the card body for al- 
lowing mechanical rotation as in the above embodiment, 
also it is possible to connect the devices with a cable, 

so to provide an image pickup over an angle wider than 
that when the camera head is rotated for 180 degrees 
of angle. 

As discussed above, the invention defined by 
claims 3 and 4 provides an Improved electronic system 
55 capable of storing sufficient image information, even 
provided with a memory having not a large capacity; be- 
cause such a system, which is powered by an external 
power source and produces image information to an ex- 
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ternal device, comprises: imagepickup means; an out- 
put device provided with a connecter for producing the 
image information from the pickup means; the output 
device includes as a part thereof a card-shaped portion; 
and the output device is provided with an interface for s 
connecting a memory device capable of storing the im- 
age information applied from the imgae pickop means. 

Also, the invention defined by claim 15 provides an 
electronic system, to which a plurality of external devic- 
es can be connected, even in the case that many devic- 10 
es cannot be connected in the external device itsetf: be- 
cause such a system, which is powered by an external 
power source and produces image information to an ex- 
ternal device, comprises an interface for connecting an- 
other electronic device having a card-shaped conncect- is 
ing port. 

Further, the invention defined by claims 19 and 20 
provides an improved system having a large memory 
capacity, by providing rather a memory capable of rec- 
ognition as the storage for the external device, instead 20 
of separately causing the external device to recognize 
the control information: because the system is provided 
with a memory device or an interface for connecting 
such a memory device storing a program for controlling 
the electronic device. 

FIG. 17 is a block diagram of another embodiment 
of the invention, which includes a lens unit 101, an im- 
age pickup element 102 (CCD), an A/D converter 103, 
a pickup signal processing unit (DSP) 104 for image 
processing of the digitally converted image signal by the 30 
A/D converter 103. a recording medium (memory) 105 
for storing the processed signal and the signal com- 
pressed from the processed signal, and a memory con- 
troller 106 for controlling the memory 105. 

The embodiment further includes a system control 35 
unit 107 for controlling the operation of the camera, a 
timing signal generating circuit 108 (TG) for generating 
a timing signal for causing the image pick-up element 
102 (CCD) and A/D converter 103 to operate, a shutter 
switch 109, and a main switch 110 for the user to select ^0 
the pickup system between operative and non-opera- 
tive, a LCD 1 1 1 for representing the amount of the digital 
images including uncompressed images and com- 
pressed images, and a LCD controller 11 2 for controlling 
the LCD 111. The system control unit 107 includes a ^5 
mode select switch 11 3 for selecting between the image 
pickup mode and image compression mode. 

Referring to FIG. 1 7, the flow of the operation of the 
image pick up system is described, including the steps 
until the completion of the digital image signal recorded 50 
in the memory. 

In response to pressing of the shutter switch by the 
user, the pickup system starts operation for image pick- 
up. At this time, it is necessary that the mode select 
switch 113 has been turned to the image pickup mode. 55 
First, the timing signal generating circuit 108 generates 
a drive pulse, which actuates the CCD and A/D convert- 
er 103. The image signal is photoelectrically converted 
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in the CCD 1 02, and further converted to a digital signal 
in the A/D converter 103. 

The digitally converted image signal is converted to 
a brightness signal and a color difference signal, and 
further subjected to processing of thinning-out and in- 
terporation. More specifically, the signal is converted to 
the digital signal in the processing unit (DSP) 1 04, so as 
to have a particular size having each of horizontal and 
vertical pixels, such as including 640 pixels in the hori- 
zontal direction and 480 pixels in the vertical direction 
(or 320 in horizontal and 240 pixels in vertical, respec- 
tively), wherein each picture element having the bright- 
ness information of 8 bit, and the color difference infor- 
mation of 8 bit. The signal thus processed is stored in 
the memory 105 under t he control by the memory con- 
troller 105. 

The flow of the compression of the digital image sig- 
nal is described referring to the flow charts of FIG. 17 
and FIG. 18. The signal compression mode is intitiated 
in response to the main switch 110 being turned inoper- 
ative by the user. 

First, in Step S201, the mode select switch 113 is 
turned to compression mode; then, in Step S202, if any 
uncompressed signal still exists in memory 105, the sig- 
nal existing in 105 is read in the control unit 107 accord- 
ing to a specific unit block basis, such as including the 
verical 8 pixels and horizontal 8 pixels. In Step S204, 
compression is performed for each unit block which has 
been read-in above according to the predetermined 
compression program; and the result of calculation of 
compression is again stored in memory 105. In Step 
S207, whether any uncompressed block exists is exam- 
ined, and the compression process is continued until all 
the image signals have been compressed. As a result 
of compression, an original digital image signal formed 
of 640 X 480 pixels originally has been divided into 80 
X 60 btocks, when one block is of 8 x 8 pixels. 

In Step S208, after compression for all the image 
signals is completed, the original signals which remain 
uncompressed in the memory 105 are erased. The flow 
returns to Step S202, the uncompressed signals are fur- 
ther examined. If determined none remains uncom- 
pressed, finally the mode switch 113 is turned to the 
pickup mode in Step 5202. 

In case the user incidently turns the main switch 1 1 0 
operative even when the compression is still continued, 
the compression process is tentatively suspended and 
image pickup mode is immediately enabled, the proce- 
dure thereof is described again referring to FIGS.1 7 and 
18. 

Namely, in Step S206 in FIG. 18, the main switch 110 is 
examined as to if it has been turned operative. 

When the switch 110 is determined operative, the 
image signals just being compressed but already com- 
pressed are erased from the memory 105 and com- 
pressing operation is suspended. Subsequently, the 
mode switch 1 1 3 is turned to image pickup nrKJde, there- 
by the image pickup system is turned to the status in 
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which image pickup up is enabled. 

FIGS. 17 and 19 show the procedure how the 
amount of each of uncompressed and compressed dig- 
ital images, respectively, is informed to the user FIG. 19 
shows an example of representing the amount of digital 
images displayed in the form 311 on the LCD 111, where 
the amount o1 uncompressed and compressed digital 
images is schematically illustrated, such that the figures 
321 and 331 each represents the compressed and the 
uncompressed, respectively, and the figure 341 repre- 
sents each empty space in memory 105. 

For the purpose described above, the means is pro- 
vided in the pickup system for measuring each amount 
of digital images of uncompressed and compressed. In 
addition, such measurement is performed at the time 
whenever a new digital image is stored and a digital im- 
age is erased, and the result thereof is also displayed 
in LCD 111. Namely, the user is allowd to be informed 
as to what amount of the uncompressed and com- 
pressed digital images are stored in the recording me- 
dium. 

As described above, immediately after the image 
compression mode is suspended, the image pickup 
mode is restated according to the above embodiment. 
In contrast thereto, another embodiment further pro- 
vides the feature that the compression mode is not im- 
mediately suspended but still continued until the com- 
pression process is finished, and thereafter the image 
pickup mode is recovered, the process of which is de- 
scribed referring to FIGS 17 and 20 

FIG. 20 is a flow chart showing a compression se- 
quence which is initiated by turning the main switch 1 1 0 
off tocause it disable by the user of image pickup device. 

In Step S403, every one image is compressed; eve- 
ry time the compression of one image is completed, the 
main switch 1 1 0 is confirmed as to whether it has turned 
to the enabled state in Step S404. Then being turned 
enable, in Step 8406, the mode switch is tumed to the 
image pickup mode. As a result, even if the user pro- 
vides a standby indication for image pickup operation 
during the period of an image compression, such an in- 
dication is ineffective until termination of compression , 
and the mode for image pickup is enabled barely after 
the compression of the image just being compressed is 
finished. 

As described above, the signal compression is 
started in response to the main switch 110 being turned 
off in the two embodiment above. Slightly deviated 
therefrom, in still another embodiment, after awaiting for 
a predetermined period during which there has been no 
turn-on, first the main switch 110 is automatically turned 
off and thereafter the image compression is restarted. 

As discussed above, the invention provides an im- 
age pickup system equipped with means for receiving a 
pickup standby indication from the user More specifi- 
cally, the signal is tentatively stored in the memory in the 
state of being uncompressed; and the compression is 
performed in the period during wrtiich no image pickup 



operation takes place, such as when the main switch 
remains off by the user, or when determined there is no 
turn-on by the user for a predetermined period of time, 
thereby the time interval until the time when pickup of 

5 the next image is again enabled to start being reduced. 
Also, the invention provides the process for re- 
sponding to the standby indication for image pickup 
such as a turn-on of the switch by the user during the 
period of Image compression. 

10 The invention further provides the means for inform- 
ing each amount of uncompressed and compressed 
digital image signals to the user 

75 Claims 

1. An image pickup system comprising: 

an image pickup unit having a memory device 
20 within which image pickup data is stored; 

a computer connected to said image pickup unit 
and having also a memory device; wherein 
said image pickup data is generated from said 
pickup unit and applied to said computer; and 
25 a memory space included in said image pickup 

unit is utilized as a virtual memory space includ- 
ed in said computer 

2. An image pickup system comprising: 

30 

an image pickup unit provided with a plurality 
of communication means for communicating in- 
formation and generating data relating to a 
stored image; 

35 a computer connected to said pickup unit and 

also provided with a plurality of communication 
means for communicating information ; and 
means for automatically selecting one of said 
communication mean s having the largest com- 
40 munication rate. 

3. An electronic system powered by an external power 
source and producing image information to an ex- 
ternal device comprising: 

45 

image pickup means; 

an output device provided with a connecter for 
producing said image information from said 
pickup means, said output device Includes as 
50 a part thereof a card-shaped portion; and 

said output device is provided with a memory 
device capable of storing said image informa- 
tion applied from said imgae pickup means. 

55 4. An electronic device powered by an external power 
source and producing image Information to an ex- 
ternal device comprising: 
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image pickup means; 

an output device provided with a connecter for 
producing said image information from said 
pickup means, said output device Includes as 
a part thereof a card-shaped portion: and 
said output device is provided with an interface 
for connecting a memory device capable of 
storing said image inforrrration applied from 
said imgae pickup means. 

5. An electronic device according to claim 3. wherein: 

said external device is a computer; 
said output device is formed partially with a con- 
figuration common to a memory card receiva- 
ble by a slot of said computer; and 
said electronic device is enabled to be Installed 
to said computer through said slot. 



6. An electronic device according to claim 4, wherein: 20 



said external device is a computer; 
said output device is formed partially with a con- 
figuration common to a memory card receiva- 
ble by a slot of said computer; and 
said electronic device is enabled to be installed 
to said computer through said slot. 



An electronic device according to claim 4. wherein: 
said memory device is mounted substantially in par- 
allel with part of said output device, and is also re- 
ceivable into said slot together with part of said out- 
put device. 
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wherein: said memory device includes a program 
stored therein. 

13. An electronic device according to claim 3 or 12, 
wherein: said memory device is allowed to store in- 
formation from said external device. 

14. An electronic device according to claim 3 to 13, 
wherein: said output device has a card-shaped 
housing, within which said memory device is includ- 
ed. 

15. An electronic system powered by an external power 
source and includes as a part thereof a card-shaped 
portion; and including an interface for connecting 
another electronic device having a card-shaped 
conncecting port. 

16. An electronic device according to claim 15, wherein: 
said interface is allowed to be coupled with a plu- 
rality of card-shaped connecting ports. 

17. An electronic device according to claim 15 or 16, 
wherein: 

said external device is a computer; 

said part of the output device is formed in the 

common shape as a memory card insertable in 

the slot of said computer; and 

said electronic device is allowed to be mounted 

within said computer through said slot. 

18. An electronic device according toclaim 17, wherein: 



3S said interface supports said card-shaped con- 

necting ports in the direction substantially per- 
pendicular to said part of the output device ; 
and 

said card-shaped connecting port is located ad- 
40 jacent said slot, when said electronic device is 

coupled to said computer. 

19. An electronic system powered by an external power 
source and includes as a part thereof a card-shaped 
45 portion; and including a memory device allowed to 
store information from said external device, said 
memory device further stores a program for control- 
ling said electronic device. 

50 20. An electronic system powered by an external power 
source and includes as a part thereof a card-shaped 
portion; and including an interface for connecting a 
memory device which is allowed to store in forma- 
tion from said external device, said memory device 

55 further stores a program for controlling said elec- 

tronic device. 



8. An electronic device according to claim 5 or 6, 
wherein: 

said interface supports said said memory de- 
vice in the direction substantially perpendicu- 
larly with respect to part of said output device ; 
and 

said memory device is located adjacent said 
slot, in the state of said electronic device being 
coupled to said computer. 

9. An electronic device according to claim 4, 6 or 6, 
wherein: a plurality of cards are allowed to be in- 
stalled on said interface. 

10. An electronic device according to claim 4, 6, 8 or 9, 
wherein: a communication card is allowed to be 
connected to said interface. 

11. An electronic device according to claim 3 or 5. 
wherein: said memory device is a flash memory in- 
cluded in said output device. 

12. An electronic device according to claim 3 or 11. 



21. An electronic device according to claim 19 or 20. 
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wherein: 

said external device is a computer; 

said part of the output device is formed in the 

common shape as a memory card insertable in 

the slot of said computer; and 

said electronic device is allowed to be mounted 

within said computer through said slot. 

22. An electronic system comprising: 

an image pickup element for photoelectricalty 
converting an optical image; 
an A/D converter for converting an analog im- 
age signal produced from said an image pickup 
element to a digital image signal; 
signal processing means (DSP) for processing 
said digital image signal; 
means tor compressing said digital image sig- 
nal; 

a recording medium for storing said digital im- 
age signal together with said compressed dig- 
ital image signal; 

means for receiving an indication of image pick- 
up standby stale from a user; 

and 

control means for controlling so as to com- 
press said digital image signal stored in said record- 
ing medium unless said indication from said user is 
received. 

23. An electronic system according to claim 22, wherein 
said control means includes means for determining 
whether there is said indicatbn from said user for a 
predetermined period of time, and thereby controls 
to compress said digital image signal stored in said 
recording medium. 

24. An electronic system according to claim 22 or 23, 
wherein, in the period of time during which no indi- 
cation for image pickup standby is delivered and 
during the period ot digital image signal compres- 
sion, when such an indication is delivered, said son- 
trol means controls so as to suspend said image 
compression operation. 



26. An electronic system according to claim 22 or 25, 
wherein: 

said control means includes means tor meas- 
5 uring each amount of uncompressed and al- 

ready compressed digital image signals; and 
further including a device for representing said 
each amount of uncompressed and already 
compressed digital image signals. 



10 

27. An electronic system or device having the features 
of any combination ot the preceding claims. 



IS 



20 



25 



30 



35 



40 



45 



25. An electronic system according to claim 22 or 23, 
wherein: 

so 

said control means includes means for invali- 
dating an image pick up standby indication from 
the user; and 

even if receiving a stanby indication from the 
user, said control means invalidates the indica- 55 
tion until termination of the image compression 
operation. 
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